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(54) BONDING METHOD FOR FUP CHIP ON BOARD 

(57)Abstract: 

PURPOSE: To provide a bonding method for positioning a flip chip 
accurately on a board and bonding it correctly. 

CONSTITUTION: A flip chip 20 is mounted on a board 22. The flip chip 20 
has an active face with a conductive bump. The active face thereof is 
turned to the face of the board 22 and put on the board 22 in a way that 
the bump of the flip chip 20 is made in accordance with a bonding pattern 
of the board 22. An ultrasonic horn 30 is moved down and a flat face 
thereof is put on the rear face of the flip chip 20. Force is applied by the 
ultrasonic hom 30 to the rear face of the flip chip 20. The force is applied 
vertically to the board 22 in a way that sidewise dislocation between the flip rapper 
chip 20 and the board 22 is made a minimum. During the application of ;i&wJfefc^f;3 
force, the ultrasonic hom 30 is operated so that the ultrasonic energy is 
transmitted from the flip chip 20 to the board 22 isothermally and the flip 
chip 20 and the board 22 are subjected to diffusion bonding. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. I 



CLAIMS 
[Claim(s)] 



Claim 11 The step which turns the active side to a substrate and arranges above a substrate the flip chip which has a 
^S^^^^ side. The step at which she places a flip chip on a substrate as a fi b ^^ 
u ~r H^m nr, * citrate The step which lowers the uftrasonic horn which has an even field and is contacted at the tooth 
S of aC'hip It "mar^eS^rpendicu.ar to a substrate to be added that the variation rate of the •longitudinal 
direction beLeen a flip chip and a substrate should be made min. The step which applies the force to the tooth back of a flip 
direction between _ a rap ^cn.p approach to the substrate of a flip chip which an ultrasonic horn is operated while 

a^n"^^ energy to a substrate in isotherma. from a flip chip, and is characterized by 

including the step which makes diffusion bonding cause among both. * «n nnn-i nn nnfiH* »t th« 

[Claim 2] The bonding approach characterized by supplying the ultrasonic energy of the range of 60.000-1 00.000Hz at the 
actuation step of an ultrasonic horn in an approach according to claim 1. . . . . . ftirth „ 

Sn 3] The bonding approach which banishes minimum surface dirt and oxide from a flip chip and a substrate, and . fcrther 
chaTcterized by including the step which builds the pure front face for bondings with atomic level .n an approach according to 



SaTm 4] The bonding approach characterized by including the step in which carry out plast,c deformation rf *«J^"J°_ 
ad oined the surface of action between a flip chip and a substrate further in an approach according to claim 3. carry out contact 

between a flip chip and a substrate densely, and the atomic union between metals is made to form. 

fcSm 5] The bonding approach characterized by aligning a flip chip with the bond.ng pattern on a substrate ,n an PP™£ 

to cla°m 1 at the step which places a flip chip on a substrate as the physical relatoonsh.p of a fl.p chip and a substrate 
Z£ !b£i fS IteplicnTowers an ultrasonic hom and app.ies the force and a bump's bonding pattern and location on a 

ESS*] ^bonding approach characterized by applying about SOpound (about 22.650g pile) force in an approach according to 

[ctm 1 7?t£ SXt^SZ^'^S^ the force ti.. 20 seconds in an approach according to Cairn 6 at the 

[SimTft^^ «>y forming the conductive bump withgo.d in an approach according to claim 1 . 

[claim 9] I is £ ZZl approach characterized by forming the conductive bump by the indium in an approach according to 

GOUn 1 109 The bonding approach characterized by including the step which takes up a flip chip further in an approach according 
to claim 1 before the step which arranges a flip chip above a substrate. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] , , 

STHhW- can p<^.i flip cWp «*h: precision and can oarry out bonding correctly on . ..ubatr*^ 

Kintion of the Prior Art] Rip chip bonding has appeared as one of the rapid-growth techniques about a package ^of , . 
t ^£^^ta^^etos developed according to the need of the circuit which operates at h.gh speed under h^gh . 

.^TSiX »- «, eta. of «***• .nd . flip chip. «d Pick* of . ***** — — 

tape automated bonding (TAB). 

Sect] This invention indicates the approach and equipment for carrying out bonding of the flip chip to a substrate. This 

substrate in isothermal from a flip chip, and makes diffusion .bonding causeamongboth ^, ,, L , : . , o ' y- 

Manufacturing the equipment for carrying out a steamy process also contains th.s f invention. ,,, - : . . 

Eliel Next it explains referring to a drawing about this Invention. The processed approach of this invention are related 

the lastalignment when a die is aboye t .a substrate. . , ^ .^nUtate ^vdo orocess which'carnes out bonding of.the,, 

rnniol The technical term the ultrason c horn used here means the so d-state type. process wnicp carno» ' 

BSn n^V liBC cnS ofSTmain process steps used for carrying out *e^ 
Lrrani ed above a suSrate (1 0) Usually, a flip chip has the active side equippedwitin^golden^™^ 

tooth back of a flip chip through an ultrasonic horn (16) ft .a made ^th^f^^J^t^^^toj^ 
the variation rate of the longitudinal direction of a flip chip is made .nto mm about a substrata f^^ , '%^ P jT g ^ a 
operating an ultrasonic horn, the isothermal transfer of (18) and the uhrason.c energy .s earned out from a fl.p cmp 
substrate, and diffusion bonding is made among both. 
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[001 2] Drawing 24 shows equipment and a process step more to a detail. The main parts of the equipment used for drawing 2 
carrying out this -"vention are shown In drawing 2 . the flip chip 20 is carried on the flip chip pickup table 24. The substrate 22 is 
placed on the work holder 26. In drawingj . in order that the vacuum flip chip pickup device 28 may take up a flip chip S a 
vacuum, the arm is lengthened. . 
[0013] The arm of the vacuum flip chip pickup device 28 withdraws, and drawing^ shows signs that the flip chip 20 is raised 
Si? " A P l k UP teble ^ ^ 4»5 . the stage 38 containing the vacuum flip chip.pickup device 28 and the ultrasonic 
hom 30 moves, and the vacuum fl,p chip pickup arm 28 with a flip chip 20 is turned to. and is brought to the location of an 
adjusting device 3o. * 

S^i^lrr A ^ DKA - * he Va ° U r *P <**> P'^ & Is lengthened, arid a flip chip is placed on the sense 
adjusting device 36. And as shown in drawing 7 . the vacuum flip chip pickup arm 28 is retracted, the sense adjusting device 36 is 
operated and the sense ,s adjusted so that a flip chip 20 may become the right sense about a substrate 2Z Next, as. shown In 
drawmj.8 rt moves on a stage 38. the location of the ultrasonic hom 30 is turned to. and it doubles with the location of an 

M S T£ * t hOWn ; n • *• UltraS ° niC h ° m 36 iS * - -rtable using a vacuum, and a flip chip 

20 ,s picked up from an adjusting device 36. A vacuum is supplied by one or more holes which^pass along the inside of the ™ 

° rder t0 SUPply " ega * ive pressure - The hom shown here can be used for the flip chip 

dS^^^^^-'f^T 6 ^^ » <^oi*" **^fthe$tai. 38 moved and ttfe"'- ' 

rnnf«°? ^ *■ fl ' P Chlp 20 have countere o with the bonding location 40 _efine'd oh the substrate 22 

r ^ JTt?"*- '! qu jP ment for alignment like optical equipment 34 is moved between a flip chip 20 and a substrate 22 AWd 
tT f v ° ? Ch ' P v 10 a substr ! te 20 is «ith hand control or an automatic gear: AltLgn^ptibai i^el ^ 

^ reparation pnsm and other alignment equipments like ah infrared technique may be Sed - - 

nhrZl ST"^ 7?^ a «?"T nt ^ qUipr ? ent 34 to acenter Y alve Position, lengthens the ultrasonic hom 30. and shows'the ^ 
Place which contacted the fl.p chip 20 to the substrate 22. Only the period when the 1-50pdund (about' 453-22.650g pile) fb^ : ' 
defined beforehand and the ultrasonic energy within the limits of 60.000H00.000H. were beforehand defiried'by abo^lO : ~-«J 
seconds is added to a flip chip 20. c .. ~ " y auuu «- |« ; . 

SJJT- wtT t0 *_?- - ^' e ' aS ! h T *r^ » ' r4 ' the "^sonlc hom 30 is retracted ahd the flip chip 20 combined wi* the- 
substrate 22 by positive diffusion bonding is placed. : " . ' ,™ •:,] 

^S Ei?** 1 * d ?r n g, 16 -, are *• X-ray photographs of a flip chip which floated above the substrate 22. In each drawing ' 
the field where a rectangle is black is the tooth back of a substrate 22. When the location is correct ( drawing 15 ) and Jch^ ' ' 

T!f2. !u 6 ^ e 1 COrPUSC,e bUmp iS l0Cated °" the active side of a fli P c hiP 20: Although the bondihg pattern is * v " 
«Mte^ Wthe pMM'bumR, Im iiflM gilding line arranged on fade* W-«ii_tiWtf 22. i.e . a lead 

L0020J In dr aW | ng , 6 _ rt has separated from the bonding pattern with which the golderi bump was set on the substrate 22 ? *** J! 
Alignment is possible by alignment equipment If the process and equipment which wertf indicated are used, diffusion bonding _f 
ro^iT b ofe PS t T Par l ° n the u' P Ch ' P W '" ° e Camed OUt t0 coinoide " ce h the bonding location defined on the substrate 22~ 
St££ W an "^^hom ,s 11 °P erate J d - dirt and oxide' of a very small front face will be banished from the" flip chip in ^ 
a substrate end la clean front fece will be made on atomic level required for bonding: When applying the force to a flip chip 
SSSwi^S-'aeJr t- * adds ' and ^ 5pound (about 2.265g pile) Initial WttEfeLi* raised to So^OpouHo - 
(906 22,650g pile) as 2nd force Since such force tends to carry out plastic deformation of the bump of the gold contiguous to ' 
2trSL < t a ^ 0n \ T end a substrate, by adding isothermal ultrasonic energy, both contact becomes dense and the ' 
fctu 'n™ h^ ee M k 0 * 8 8 "jTPZSir ^ tHree DUrtpS Per ° ne fl ' P Chip ' the'1-2pbund (about 453^06g pile) force is •= 
SSSt»fS£X ~ ' en ° U ^ " PS ' 25 : 3 ° POUnd 0 1: 32 ?; 13 -?? 0 ? Pi!e)force is applied till I abb* 10 * 20 

SKm^^ be built ^ vari °us formats. There is THE yoii technology- \.^' 

SOWglneratof U Technol °ey of Milpitas) of Calrfomia as a suitable vendor. The ihoicated probe is used tbgi with a 

[0023] An example of flip chip attachment equipment is manufactured by the R dee automation 'OB U pith KYATTAwaV (R'D 
Automation of Piscataway) company of New Jersey (model AFC^IOI^APX'ThVali^ment ai^^of W^^ne is m^im'- 
SnH T^T reachea 3 f k to SOO flip chip per hour by" the process perimeter. In a certain system (m4^S ? 

bonder), a thin optical probe is .nserted between' a flip chip arid a substrate, and it is begun to ** both 1 bbridirig sides to ? 
ZttT- - VJ'fu 0 ^ and 3 substrat e separately, two sets of video cameras and a reflecting mirror are used.# e - ? 

aligns by lay,ng the output of both video systems on top of one screen' ( dj^rinsJS and drawirig;16 ). and moling • a substratTtS 

movemX and the direction of theta of Y..:e. the direction, after that The shaft moved after this is only perpendicblanyG" 

k ^ so,de ^ e,t h. er - S,nce heat is not heeded. this'equipment'and a process can be used to the subsfrate flip- ■s^ - 

chip-bondmg medium sensrtiye to heat and there is alsb'little damage dbrie to a flip chip compared with' heat compression^ ^' 
bonding or a solder reflow. Since bonding of the whole flip chip can be carried out to a substrate regardless of the numBer'bf - ' 
connection; a throughput goes up. Finally; since: all force acts iri the direction of a perpbndicular (Z). J there is no hbrKorital' fi : 1 
migration relative between a flip chip and a substrate: rm !... -.•.<■.■.-.. ^7 „■■-.„: ' „ 

can treaj the small thing of 0.05 . ncfr (about 1.27mm) squara^ Probably, it will alsb be effective to use 1 inch (abbut 25 4mm) 
square of a flip chip according to the indicated process. ; ; . * ; . H 

[002rj] Since a 'pickup tool is also 4 a' bonding tool again, the precisiorf of Bonding is riot drily improved, but it goes tip a throughput^ ! i 

^SS^vT^ "'***"^^ S ^ Cm a PP ,icable to high-density assembly with required aligning a flip chip and a 
substrate wrtti high precision, arid carrying out bonding correctly:- . . . , ,-; & : . 

[0027] The tool chip included in^the ultrasonic probe of this invention is about 1-/4 inch (about 6.35rhm) square of magnitude ' ft ^ 
.s automatically replaceable wrth the tool for flip chips with which dimensions differ. A probe can take oirt the force to ToOkl a" «■ 
ceramic, an epoxy laminate, or a flexible circuit is sufficient as the indicated substrate. ' V^t 7 : 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. * 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow chart of the main process steps of this invention. 

[Drawing 2] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[Drawing 3] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[Drawing 4] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[Drawing 5] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. .-*•** 

[Drawing 6] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[Drawing 7] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[ Drawing 8] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[Drawing 9] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried out 
to a substrate by this invention in each process step. 

[Drawing 10] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried 
out to a substrate by this invention in each process step. 

[Drawing 11] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried 
out to a substrate by this invention in each process step. 

[Drawing 12] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried 
out to a substrate by this invention in each process step. 

[Drawing 13] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried 
out to a substrate by this invention in each process step. 

[Drawing 14] What showed the side elevation of the structure of the equipment used in case bonding of the flip chip is carried 
out to a substrate by this invention in each process step. 

[Drawing 15] The X-ray photograph of the flip chip of a substrate when a flip chip is aligned by a substrate and accuracy. 

[Drawing 16] The X-ray photograph of the flip chip on a substrate when the flip chip is not aligned by a substrate and accuracy. 

[Description of Notations] 

20 Flip Chip 

22 Substrate 

24 Table 

26 Work Holder 

28 Vacuum Pickup 

30 Ultrasonic Horn 

32 Point of Ultrasonic Horn 

34 Optical Equipment 

36 Sense Adjusting Device 

38 Stage 

40 Bonding Field 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DRAWINGS 



[Drawing 2] 




[Drawing 1 5] 
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[Drawing 10] 
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[Drawing 11] 



[Drawing 12] 
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[Drawing 14] 
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